We have previously reported that an early-blind echolocating individual (EB) showed robust occipital activation when he identified distant, silent objects based on echoes from his tongue clicks (Thaler, Arnott, & Goodale, 2011). In the present study we investigated the extent to which echolocation activation in EB's occipital cortex reflected general echolocation processing per se versus featurespecific processing. In the first experiment, echolocation audio sessions were captured with in-ear microphones in an anechoic chamber or hallway alcove as EB produced tongue clicks in front of a concave or flat object covered in aluminum foil or a cotton towel. All eight echolocation sessions (2 shapes Â 2 surface materials Â 2 environments) were then randomly presented to him during a sparsetemporal scanning fMRI session. While fMRI contrasts of chamber versus alcove-recorded echolocation stimuli underscored the importance of auditory cortex for extracting echo information, main task comparisons demonstrated a prominent role of occipital cortex in shape-specific echo processing in a manner consistent with latent, multisensory cortical specialization. Specifically, relative to surface composition judgments, shape judgments elicited greater BOLD activity in ventrolateral occipital areas and bilateral occipital pole. A second echolocation experiment involving shape judgments of objects located 201 to the left or right of straight ahead activated more rostral areas of EB's calcarine cortex relative to location judgments of those same objects and, as we previously reported, such calcarine activity was largest when the object was located in contralateral hemispace. Interestingly, other echolocating experts (i.e., a congenitally blind individual in Experiment 1, and a late blind individual in Experiment 2) did not show the same pattern of feature-specific echo-processing calcarine activity as EB, suggesting the possible significance of early visual experience and early echolocation training. Together, our findings indicate that the echolocation activation in EB's occipital cortex is feature-specific, and that these object representations appear to be organized in a topographic manner.
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Introduction
It is now well recognized that humans, like dolphins and bats, can actively produce sounds in order to acquire echo information that enables them to localize and identify silent objects in their surrounding environment (Schenkman & Nilsson, 2010; Stoffregen & Pittenger, 1995; Teng, Puri, & Whitney, 2012; Teng & Whitney, 2011; Thaler et al., 2011) . We have recently reported the first functional brain imaging investigation of active echolocation in humans, showing that the calcarine cortices of an early blind (EB) and a late blind (LB) echolocation expert were activated when they identified otherwise silent objects from echolocation audio recordings (Thaler et al., 2011) . Specifically, when lying in a magnetic resonance imaging (MRI) machine and listening to binaural in-ear audio recordings of their pre-recorded echolocation mouth clicks sessions that included echo information, both participants were not only able to identify the silent objects present in the recordings, but their corresponding blood oxygenlevel dependent (BOLD) activity was found to increase in auditory and occipital cortices. Most impressively, when this brain activity was contrasted with that related to listening to the same sounds but with the very faint echoes removed, activity in occipital but not auditory cortex remained. The results indicated that the processing of the echo information was being carried out in occipital cortex.
In the present study we wished to further explore EB's echorelated brain activity by examining the functional MRI (fMRI) responses associated with extracting different object features from the same echolocation recordings. 
